This editorial refers to 'Long working hours as a risk factor for atrial fibrillation: a multi-cohort study' † , by M. Kivim€ aki et al., on page 2621.
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Aside from symptoms that lead to increased healthcare utilization, cardiac embolization leading to stroke can be a devastating complication. 2 Patient factors that increase stroke risk requiring lifelong anticoagulation often also play a role in development of AF. 2 Older age, hypertension, diabetes, vascular disease, and heart failure lead to advanced fibrosis which sets the stage for an unstable electrical substrate that increases the propensity for AF. 2 Besides these wellacknowledged risk factors, various other predictors of AF development have become apparent in recent years. These include genetic predisposition, obesity, alcohol consumption, endurance sports activity, and certain chronic conditions such as obstructive pulmonary disease and kidney disease ( Figure 1) . 2 The list of risk factors for AF is far from complete, and new risk factors are still being identified.
In the current issue of the journal, Kivim€ aki et al. 3 seem to identify yet another risk factor for AF; long working hours of > _ 55 h per week as compared with normal working hours of 35-40 h per week. The authors assessed this association in an individual patient-level metaanalysis of eight general population cohorts from Denmark, Finland, Sweden, and the UK. In the pooled analysis comprising 85 494 individuals with 1061 incident AF events during an average follow-up of 10 years, the risk of AF was 40% higher in individuals working > _55 h per week as compared with individuals working 35-40 h per week ( Figure 1) . The main results were adjusted for age, sex, and socioeconomic status at baseline. Further adjustment for baseline sedentary lifestyle factors, including adjustments for smoking (never, ex-, or current smoker), alcohol consumption (non-use, moderate, risky), body mass index (categorical), and physical activity (inactive, moderately active, highly active), did not attenuate the risk of AF conferred by long working hours. In one of the included cohorts, more extensive information on additional AF risk factors such as structural heart defects, pulmonary disease, and hypertension was also available, which also did not alter the risk associations found in the base model including only age, sex, and socio-economic status. Moreover, the results were also robust for the AF ascertainment method (i.e. electrocardiogram, health records, and/or drug reimbursement register) used in the included studies. 3 It is worth noting that the individual studies were all underpowered to detect statistically significant associations; the authors should be congratulated for the impressive collaborative effort required to integrate patient-level data from multiple studies to increase the power. However, despite the efforts of the authors to assess the reported association between long working hours and AF thoroughly, there are many inherent limitations of the data that preclude us from definite conclusions on acknowledging long working hours as an independent risk factor for AF. The associations are reported over a long period of time (10 years of follow-up) based on baseline measures of working hours and adjustment variables. The long follow-up is not necessarily a strength but rather a limitation of the analyses, given that no time-updated information was available, and all analyses used baseline measures of working hours and adjustment variables. Besides the fact that people may have changed their job and working hours during the follow-up, the baseline adjustment variables are also subject to change during follow-up. The reported associations probably suffer from dilution regression bias, which would generally bias the results towards unity. One striking observation was that the reported risk associations of the base risk model with age, sex, and socio-economic status as adjustment variable remained very similar after more extensive adjustment for known risk factors of AF and potential confounders of the assessed association of working hours with AF. 3 It is possible that the adjustment factors may have changed more than working hours during the follow-up, so that the baseline risk factors lost their association with incident AF and thus their impact on the association of working hours with AF. Therefore, we cannot exclude the possibility of relevant residual confounding even for the variables used in the adjustment set. Additional potentially relevant confounders which are not explored in the analyses by Kivim€ aki et al. 3 may include the types of jobs (e.g. office vs. construction work) and irregular working hours including night shifts. In the Swedish Work, Lipids, and Fibrinogen (WOLF) study, which was also included in the meta-analysis, job strain was indeed associated with incident AF. 4 Though data on the association of night shifts with AF are lacking, night shifts are associated with various changes in metabolism and the autonomic system that are likely to be related to AF. 5, 6 Moreover, in the Nurses' Health study, night shift rotating work was associated with a 4% increased risk of ischaemic stroke for every 5 years. 7 It is conceivable that job strain and night shifts may be more frequent in the long working hours group, which in turn may have confounded the risk association of long working hours with AF toward higher risk. On the other hand, whereas in some of the included studies, baseline measures dated back to the 1990s, in modern times most jobs that include physically demanding work for the heart are usually well regulated, with working weeks far less than 55 h in duration. It is often in higher management jobs and self-employed businesses that there is no constraint on working hours, and mental stress may be more important than direct physical demand. Although the results of the present study apparently identify an association between working hours and AF, whether the relationship is causal or not remains to be determined. The results provide no insight into the mechanism by which working hours may affect the heart leading to development of AF. Intuitively, one would suspect the usual pathways causing changes in autonomic tone and increasing atrial fibrosis resulting in AF, but no evidence yet exists to prove such a mechanism.
Although not definitive and not generalizable to other than populations of the Scandinavian countries and perhaps the UK, the study by Kivim€ aki et al. 3 addresses an important topic and expands the literature on the aetiology of AF. Future (interventional) studies that tackle the limitations of the data by Kivim€ aki et al. 3 are needed to help us draw definitive conclusions on the reported associations.
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